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Life Support in SpaceLife Support in Space
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Life Support Requirements Life Support Requirements 
EvolutionEvolution

1.E+00 1.E+03 1.E+06 1.E+09

Mission Duration (Seconds)

Pressure Control

CO2 Removal

Oxygen Supply

Waste Management

Hydration

Nutrition

Hygiene

Exercise

Recreation

Socialization

Medical Care

Reproduction

4

The Future For Life SupportThe Future For Life Support

■■ Longer Missions, Farther Longer Missions, Farther 
From Home Will Demand:From Home Will Demand:

■■ More Life Support FunctionsMore Life Support Functions
–– Delivered in a More Earth Like Delivered in a More Earth Like 

MannerManner

■■ Reduced Mass and VolumeReduced Mass and Volume
■■ Reduced ExpendablesReduced Expendables
■■ Reduced Operational BurdenReduced Operational Burden
■■ Increased ReliabilityIncreased Reliability



Ed Hodgson

Life Support in Space - Living in the 
Convergence Zone 3

5

ConvergenceConvergence
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The Spheres of Life SupportThe Spheres of Life Support
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Mission ContextsMission Contexts
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Life Support Technology Life Support Technology 
ThrustsThrusts

Physical / ChemicalPhysical / Chemical
■■ Discrete / Modular / Discrete / Modular / 

LocalizedLocalized
–– Thermal ControlThermal Control
–– Atmospheric Atmospheric 

RevitalizationRevitalization
–– Water PurificationWater Purification
–– Waste ManagementWaste Management

■■ Compact, IntensiveCompact, Intensive
■■ ConsumablesConsumables

BioregenerativeBioregenerative
■■ Integrated / MultiIntegrated / Multi--

functional / Distributedfunctional / Distributed
–– Food ProductionFood Production
–– Atmospheric Atmospheric 

RevitalizationRevitalization
–– Water PurificationWater Purification
–– Waste RecyclingWaste Recycling

■■ Potential Loop ClosurePotential Loop Closure
■■ Complexity, ScaleComplexity, Scale
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Life Support Technology Life Support Technology 
ConvergenceConvergence
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Life Support Technology Life Support Technology 
Development EvolutionDevelopment Evolution
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Living in the Convergence Living in the Convergence 
Zone?Zone?
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Someday Maybe Someday Maybe -- ButBut

■■ For Our Design Horizon, Mission Resources Will For Our Design Horizon, Mission Resources Will 
Remain ScarceRemain Scarce
–– Best case launch costs remain highBest case launch costs remain high
–– The sun isn’t getting any brighterThe sun isn’t getting any brighter

■■ Systems Will Be Limited in Scale & ComplexitySystems Will Be Limited in Scale & Complexity
■■ Intensive, Engineered Intensive, Engineered 

Systems Will Need to Match Systems Will Need to Match 
Some of the Biosphere’s Some of the Biosphere’s 
Best Tricks Best Tricks 
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Vision StatementVision Statement

■■ Symbiotic, Symbiotic, BiomimeticBiomimetic, Multi, Multi--functional, functional, 
Modular Life SupportModular Life Support
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RecommendationRecommendation

■■ Increase research focus in the Increase research focus in the 
convergence zoneconvergence zone
–– Opportunities for symbiosis & multiOpportunities for symbiosis & multi--

functional unitsfunctional units
–– BiomimeticBiomimetic materials and processesmaterials and processes
–– MicroMicro--reactors, MEMSreactors, MEMS
–– Systems integration elementsSystems integration elements

■■ Distributed and adaptive controlDistributed and adaptive control
■■ Fluid and mechanical interfacesFluid and mechanical interfaces


